Abstract: This paper explores the effect of revealed comparative advantage in the M&A preintegration process. Revealed comparative advantage reflects the advantage of a particular industry in trade compared to other industries. It is measured by the share of a sector's exports in the overall country-wide exports, compared to the share of that sector's exports in the total exports of a group of countries. In this study, I examine whether revealed comparative advantage could determine the completion likelihood of an M&A deal and the duration of M&A pre-integration process. A binary logistic regression model and a multiple regression model were performed with a sample of 260 mergers and acquisitions to test for the possible relationships. The evidence demonstrates that revealed comparative advantage of targets can reduce the likelihood of consummating acquisition deals as well as prolong the decision-making period of M&A announcements. Additionally, revealed comparative advantage of acquirers' industries can help to reduce the length of the preintegration phase.
Introduction *
Research on the pre-integration process of an M&A (mergers and acquisitions) deal has attracted increasing interests and attention from scholars in the recent years [1, 2] . Researchers show particular interests on investigating the determinants of two indicators of firm performance in this process, namely the completion likelihood of an M&A announcement (M&A completion likelihood) and the duration of the pre-integration process (M&A pre-integration duration) [1, 3, 4] previous studies demonstrate a number of factors that influence these two indicators, for example method of payment [5] , cultural and institutional differences in cross-border acquisitions [2] , and experience with prior M&A deals [4] . Despite of the contributions of these studies, the research stream on the M&A pre-integration process is still in a developmental stage, leaving significant room for further research.
With an attempt to contribute to this research stream, the objective of this paper is to explore whether the completion likelihood of an M&A announcement and the duration of the pre-integration process depend on the revealed comparative advantage of both partners involved in the focal deal. Revealed comparative advantage is a popular notion in international economics, which is used to identify strong and weak firms at the industry-country level. Revealed comparative advantage is illustrated through the share of a sector's exports in the overall country-wide exports, compared to the share of that sector's exports in the total exports of a group of countries [6] . If this rate is larger than 1, it is said that a comparative advantage is revealed for the focal sector. I suggest that revealed comparative advantage of acquirers and targets will offer firms different benefits, which facilitate firms in completing M&A deals in a reasonable time.
This study is expected to contribute to both the literature on the M&A pre-integration process and research on revealed comparative advantage in the context of M&As. The study investigates a novel factor, namely revealed comparative advantage, which has hardly been studied in strategic management field. In research so far, revealed comparative advantage has been widely used in studies related to patterns of trade or in research examining the competitiveness of particular industries or countries [7] [8] [9] . With regard to the link between revealed comparative advantage and M&As, to the best of my knowledge, existing literature only considers revealed comparative advantage as one of the incentives of M&As [10, 11] . Hence, with this study, I hope to provide more in-depth knowledge on the relationship between revealed comparative advantage and M&As performance.
The M&A pre-integration process
Following prior research [2] [3] [4] , I define the M&A pre-integration process as the stage between the public announcement of an intended M&A deal and the announcement of its completion or abandonment.
As prior work has demonstrated, completing an M&A announcement in a reasonable time frame is of great importance to both firms and managers that are involved in the deal due to many reasons. First, abandoned M&A transactions can cause considerable financial damages to both acquirers and targets, such as the expenses to identify an appropriate target or acquirer [12] , investigation costs for completion authorities [13] and payments made for financial, accounting and legal services [2] . Second, the failure in completing a transaction may negatively affect firms' reputation and credibility [14] . As a result, not only firms' business activities may be damaged, but also the likelihood of completing subsequent M&A deals possibly decreases. Third, failing to complete an M&A announcement may lead managers to a decrease in their reputation as leaders, which could result in lower managerial compensation and a negative impact on future career prospects [15] .
Considering these significant losses, a number of papers have investigated the determinants of M&A completion likelihood and show that it can be easier to consummate an M&A deal if the transaction is financed by cash, when managers have an understanding regarding cultural and institutional differences between the two firms, or when acquiring firms are more experienced in striking M&A deals [2, 4] . Yet, these papers also emphasize that the question on factors affecting the probability of completing an M&A announcement and the duration of an M&A integration process still needs more indepth answers.
Hypotheses on the influences of revealed comparative advantage in the M&A pre-integration process
The concept of "revealed comparative advantage" was introduced by Liesner (1958) [16] and later operationalized, with its well-known measure, the Balassa index, in the paper: "Trade Liberalization and 'Revealed' Comparative Advantage" [6] . According to Balassa (1965) [6] , revealed comparative advantage is considered in a group of industries and a group of reference countries. If we have a group of industries I and a group of reference countries J, the Balassa index (henceforth: BI) of revealed comparative advantage of sector
BI , > 1, sector i of country j is regarded to have a revealed comparative advantage. Firms coming from the industry that has a comparative advantage can benefit from the low marginal costs, compared to other industries, thus producing and exporting at a higher level than other firms. These firms are also considered as strong firms, compared to weak firms with BI < 1.
I expect that M&A completion likelihood and the length of the M&A pre-integration process would be influenced by the fact that acquirers and/or targets are active in a strong or weak industry. However, the effect of the revealed comparative advantage of acquirers' industries on acquisition completion likelihood and acquisition duration may not be the same as the effect of the revealed comparative advantage of targets' industries. Therefore, in the following paragraphs, I will firstly discuss the impact of the revealed comparative advantage of acquirers' industries then argue and formulate hypotheses on that of the revealed comparative advantage of targets' industries on M&A completion likelihood and M&A pre-integration duration.
The impact of revealed comparative advantages of acquirers' industries in the M&A pre-integration process
With the revealed comparative advantage of their industries, strong firms are able to offer targets more resources and benefits than weak firms, which can help increase the attractiveness of the offer as well as reduce the concerns of targets about the future of the integration. Targets, therefore, may be more motivated to engage in the merger or acquisition with a strong acquirer due to the advantages that they can accrue. Thus, acquisitions which include a strong acquirer may be more likely to be completed than transactions with a weaker acquirer. In addition, theoretical and empirical evidence demonstrates that strong firms appear to undertake more takeovers than weak firms (10, 11) . Therefore, I suppose that strong firms have more opportunities to gain knowledge, skills and experience related to the M&A process than weak firms. These skills and experience may help strong acquirers to efficiently solve various mandatory tasks in the decision-making period, such as negotiating with shareholders, dealing with the press or handling accounting and banking services, which can increase the probability of completing M&A transactions as well as reduce the time-lapse of completing them. Furthermore, from the bids that they have undertaken, strong firms may also gain the skills and experience to deal with other firms who also want to bid for the target. Since the presence of other bidders is often considered to be one of the main obstacles in the process of acquiring a target of a firm [17] , I suppose that with the advantage of having more experience in dealing with other bidders, strong firms have higher probability to successfully complete takeovers than weaker firms.
Based on the above arguments, I predict: Hypothesis 1a: There is a positive relationship between the revealed comparative advantage of the acquirer's industry and the likelihood that an announced M&A will be completed.
Hypothesis 1b: There is a negative relationship between the revealed comparative advantage of the acquirer's industry and the timelapse between the announcement of an M&A transaction and its completion.
The impact of revealed comparative advantages of targets' industries in the M&A pre-integration process
Since every firm wants to retain their independence [17] , targets may not be very willing to engage in a relationship in which they will be the junior partner. Particularly, for strong targets which can accrue the comparative advantage from their industries, the desire to defend against acquirers may be even stronger, possibly due to a belief that they would be able to survive and do better on their own [17] . In addition to this determination, strong targets also hold power created by their advantage of low marginal costs to resist an announced takeover. Since a number of past papers also suggest that the willingness of targets to partner in an M&A transaction is crucial and necessary to its likelihood of completion [18, 19] , I suppose that the stronger targets are, the more they will hesitate to consummate an announced takeover, which will possibly reduce the probability to complete the transaction, as well as prolong the period of decision-making.
Moreover, given that one of the motives of M&As is seeking for increasing size and scale, cost reduction, and faster growth [17] , firms that are active in industries which have a revealed comparative advantage appear to be very attractive and desirable targets to bidders. As a result, the higher revealed comparative advantage that targets' industries have, the number of bidders for those targets will be greater. In addition, the determination to acquire these targets may also be very strong for all bidders, since no firms want such attractive targets to be taken over by another acquirer, who may possibly become their rival later on [17] . Therefore, the more attractive targets are, the higher the level of competition between acquirers may be, which will clearly reduce the probability of completing a transaction, as well as increase the length of the pre-completion process.
Therefore, I propose: Hypothesis 2a: There is a negative relationship between the revealed comparative advantage of the target's industry and the likelihood that an announced M&A will be completed.
Hypothesis 2b: There is a positive relationship between the revealed comparative advantage of the target's industry and the time-lapse between the announcement of an M&A transaction and its completion.
Data and methodology

Data
The sample of data was derived from Zephyr, a database which contains more than 500,000 M&As, initial public offerings, and venture capital deals, in which worldwide companies are involved. Regarding 3 These twelve manufacturing sectors include: Aircraft, Chemicals, Computers, Electronic equipment, Food products, Machinery, Measuring and control equip, Medical equipment, Petroleum and natural gas, Pharmaceutical products, Shipbuilding and railroad equip, and Steel works. These manufacturing sectors are considered to be among the most active in terms of M&As during the chosen period [20] . . After that, a concordance between ISIC (revision 2) and SITC (revision 2) was applied 5 . The result of these steps was a concordance between SIC87 (revision 2) 2 digits and SITC (revision 2) 2 digits. Since the industries in Zephyr were classified by SIC 4-digit codes, I based on the description of SIC 4-digit codes and matched them with SITC 2-digit codes 6 in the concordance. With this concordance table, I matched SITC 2-digit codes with both acquirers and targets in the sample of data. The next step was matching the Balassa index to partners involved in each deal, based on the countries that the firms are locating, SITC code and the announced year of the focal acquisition. Finally, I had two variables, Acquirer BI and Target BI, to measure revealed comparative advantage of the industries of acquirers and targets, respectively.
Control variables
In my model, I include a number of control variables, which relate to characteristics of both transactions and firms participating in M&As. At the transaction-level, Cash payment is a binary variable, which is 1 if the payment method of the transaction is cash (as reported in Zephyr), and 0 otherwise. Deal size is the second control variable, which is measured by the natural logarithm of the deal value (provided by Zephyr). _______ 4 The concordance is available upon request 5 For this concordance, please see: http://www.macalester.edu/research/economics/page/havema n/Trade.Resources/Concordances/FromISIC/3isic2sitc.txt 6 I also used SITC 4-digit codes to have a more precise concordance. However, SITC 4-digit codes do not appear in the table because I only need SITC 2-digit for the Balassa indices. SITC 4-digit codes are only used for reference purpose.
In addition to deal size, I also captured the relative size between the size of the focal deal and the size of the acquirer through a control variable named Deal size/Acquirer size, calculated by dividing deal values by acquirers' total assets.
At the firm-level, prior experience on acquisitions is suggested to significantly affect acquisition completion likelihood [4] . Hence I included in the model the variable Completion experience, which is measured by the total number of completed M&A deals that the acquirer processed during three years prior to the announced year of the focal transaction. In addition, I accounted for the number of subsidiaries that targets possess, by including the variable Targets' subsidiaries, which reveals the size and complexity of targets. Here, β 0 is the intercept, β 1,2,n are the regression coefficients, ε i is the error term, and "i" refers to the i th deal of 260 M&A transactions taken into account.
Estimation method
Since some of the firms undertook more than one M&A transaction over the observation period, my data make up an unbalanced panel. Thus, one option is to estimate my models with panel data techniques in order to account for within-firm correlation [2] . However, among 215 firms undertaking 260 transactions in the sample, there are only 11 firms that processed more than two transactions in the whole observation period, in which, β 0 is the unknown intercept, β 1,2,n are the regression coefficients, ε i is the error term, and "i" refers to the i th deal of 132 transactions taken into account.
As aforementioned, a challenge with the sample for this analysis is that, since I could not access data of abandoned dates in Zephyr, I could only observe duration for completed transactions. The dependent variable M&A pre-integration duration is, therefore, observed for a restricted, non-random sample, which may raise concerns of sample selection bias. To address this issue, I applied a Heckman style sample-selection procedure to find out whether there is correlation between unobservables affecting acquisition completion likelihood and acquisition duration. The result demonstrates that the null hypothesis of the presence of selection bias in the multiple regression model cannot be rejected. In other words, it suggests that selection bias may not generate any problematic impact on the results of the regression model. Data in the sample for this regression model also make up an unbalanced panel. However, with the same reasons as for the logistic model (only two out of 116 firms processed more than two transactions), I chose to treat the data as a pooled non-section sample.
Results
The descriptive statistics of variables are presented in Table 1 . The correlation matrix of all variables in the models is illustrated in Table 2 . As can be seen from the correlation matrix, all of the correlation coefficients are well below |0.7|, which means that multicollinearity does not exist in my case. In addition, approximately 59% of the targets in my sample are active in an industry with a BI larger than 1, i.e. having a revealed comparative advantage. This is also the percentage of acquirers' industries in the sample that exhibit a BI larger than 1. Table 3 illustrates the results from my analysis on the likelihood that an announced M&A will be completed, which are used to test the "a" hypotheses. The results of the multiple regression analysis on the time-lapse between the announcement and completion of an acquisition are presented in Table 4 . These results are used to test the "b" hypotheses. In both Tables, Model 1 provides results related to control variables only, while Model 2 shows results of all measures in the models. The null hypothesis that all parameters associated with explanatory variables are simultaneously equal to zero is rejected in all models at 1% level of significance. These are revealed through the values of the Wald chisquared test in the logistic regression models and the F-test in the multiple regression models.
First, results from the logistic regression model demonstrate a statistically insignificant relationship between Acquirer BI and M&A completion likelihood. Contradictory to my prediction in Hypothesis 1a, that acquirers are active in industries with a revealed comparative advantage does not increase the likelihood of acquisition completion. However, there is an association between revealed comparative advantage of acquirers' industries and the timelapse of the pre-integration stage of M&A deals. This is revealed through the significant and negative beta-value (p < 0.1) of Acquirer BI in the multiple regression model, as shown in Table 4 . This finding is supportive to Hypothesis 1b that the stronger acquirers are, the less time they may need to consummate an M&A announcement.
Second, in terms of the relationship between Target BI and M&A completion likelihood and M&A pre-integration duration, Model 2 of Table  3 shows a negative and significant coefficient (p < 0.01) of Target BI. As expected in Hypothesis 2a, the higher revealed comparative advantage that targets have, the more difficult it will be to acquire these firms. In addition, Target BI also has a positive and considerable beta-value (p <0.05) in Model 2 of Table 4 . This result supports Hypothesis 2b that acquisitions in which targets are active in industries with revealed comparative advantage will need more time to be completed than deals where targets' industries do not have this advantage.
Third, regarding control variables, the empirical analyses indicate that: (1) it is more difficult and takes more time to consummate acquisitions with large values than smaller acquisitions, (2) experience on completed acquisitions can support firms in completing a subsequent M&A deal, (3) the likelihood of acquisition completion will possibly be reduced if targets possess many subsidiaries.
Conclusion
This paper focuses on a period of the M&A process that recently has attracted increasing scholars' attention, which is the stage between the announcement and completion (or abandonment) of an acquisition. I attempt to provide more insightful answers to the question as to why a significant number of firms still walk away from announced takeovers, albeit the considerable losses caused by terminated acquisitions that they would have to bear. Although there have been more researchers drawing their attention to exploring determinants of M&A outcomes in recent years, there is still a need for more investigation in this topic. This not only enriches the scarce literature on determinants of M&A outcomes, but is also meaningful to firms that intend to undertake a merger or acquisition, because it can help firms avoid termination of acquisitions, and prolonged decision-making process, thus reducing financial losses and reputation damages.
I developed both theories and empirical analyses to investigate the effects of revealed comparative advantage on the likelihood to complete acquisitions as well as the duration it takes to consummate acquisitions. With a sample of 260 mergers and acquisitions, occurring in 12 manufacturing industries in 21 OECD countries from 1995 to 2000, I found empirical evidence for my proposals on the effects of revealed comparative advantage on acquisition completion likelihood as well as acquisition duration. My findings suggest that in a transaction where the prospective target comes from an industry that has a comparative advantage, the acquirer will have to face with higher competition caused by other rivals that also want to acquire such an attractive target. The larger comparative advantage the target owns, the more firms may want to bid for it, thus the more difficult to consummate the takeover. Furthermore, transactions involving these targets may also take more time to be completed than the others.
From the side of acquirers, since strong firms are more motivated to engage in M&A activities, they may have more opportunities to gain experience and skills related to managing the M&A process. These experience and skills, though not helping firms to increase the probability of successfully acquiring a target, can reduce the length of the decision-making stage of the takeover process. A possible reason is that with the skills and experience obtained from previous bids, acquirers may know how to effectively communicate and negotiate with not only targets, but also shareholders and the press in subsequent acquisitions. They may also know how to deal with competition authorities, as well as how to handle intermediary services such as accounting and banking services in the most effective way. Hence, they can shorten the time-lapse of the pre-consummation period, which may help save time and money for both acquirers and targets.
Apart from the above findings, my research still exhibits several limitations, which may also be considered as fruitful suggestions for research in the future. First of all, due to limitations in accessing to secondary data on M&As, the empirical analyses only focused on manufacturing sectors in a short period of five years. Research may benefit by testing my hypotheses in other sectors such as services and in a longer time range. Furthermore, I could only observe the duration of the decision-making process of completed transactions. Including abandoned acquisitions in research on the duration of the intermediary phase of M&As may provide more precise findings on this topic. Finally, as suggested from empirical results, the effects of control variables which relate to firms' characteristics and transaction characteristics on the dependent variables are different. Therefore, beside exploring effects of isolated determinants, it may be fascinating to study the impacts of determinants in group level, such as transactionlevel and firm-level.
